
Both chromosomes 7Hch and 7D carry key genes for 

lutein esterification and they show complementary 

activities for the synthesis of lutein esters. Whereas 7Hch 

preferentially esterifies lutein with palmitic acid, 7D is 

either indifferent or it prefers linoleic for lutein 

esterification.  
 

These results have been published in Crop & Pasture 

Science 2016, 66, 912-921. 
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             All the genetic stocks used in this work were developed in 

common wheat ‘Chinese Spring’ (CS) genetic background. The genotypes carrying the chromosome arm 7HchS showed a 

higher total carotenoid content than CS due to the presence of Psy1 from H. chilense. This results confirms the potential of 

Psy1 from H. chilense in wheat breeding programs devoted to the enhancement of YPC in seeds. On the contrary, genetic 

stocks carrying chromosome 5Hch did not result in higher YPC despite they carry both Psy2 and Psy3 genes. Thus, these 

genes are not important for YPC.  

Homoeologous chromosome substitutions resulted in differences in lutein esterification. The simultaneous presence of 7D 

and 7Hch chromosomes results in higher levels of lutein esters (Figure 2A).  
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              Endosperm colour of wheat grains is an important quality criterion in breeding programs (YPC, yellow pigment content). YPC is 

mainly due to carotenoids. Durum wheat is selected for high YPC for pasta production (Ficco et al. 2014). On the contrary, white flour is usually preferred for bread-making although new yellowish 

bread types are being producing from einkorn or tritordeum (xTritordeum Aschers. et Graeb.) (reviewed by Rodríguez-Suárez et al. 2010). Lutein is the main carotenoid present in the endosperm 

of wheat (Digesú et al. 2009) where the gen Phytoene synthase 1 (Psy1) plays the main role in the determination of seed carotenoid content in grains (Ficco et al. 2014; Rodríguez-Suárez et al. 

2014). The development of wheat-alien translocations has allowed the enhancement of carotenoid content in durum wheat (Ceoloni et al. 2014). In this work we have investigated the effect of 

chromosomes 5Hch and 7Hch from H. chilense on total carotenoid content and lutein esterification profile. 
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Figure 1. Total carotenoid content ( g/g, dry weight). Significant differences determined 

by Tukey’s HSD test, P=0.05. [Genotype with * were described in Mattera et al. 2015a ] 
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Figure 2. Lutein profile in selected genetic stocks and CS.  

A. Contents of free lutein, lutein monoester and lutein diesters. 

B. Relative contribution of each compound (%) to the total content of lutein. 

ANOVA was performed with all the genetic stocks but only selected genotypes 

are shown. For each compound, values with the same letter are not significantly 

different at P = 0.05, determined by Tukey’s HSD test. 
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Figure 3. Lutein ester profile in selected genotypes.  

Left: Relative contribution of lutein monopalmitate and lutein monolinoleate to the total 

content of lutein monoesters. 

Right: Relative contribution of lutein dilinoleate, lutein linoleate-palmitate and lutein 

dipalmitate to the total content of lutein diesters. 
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              A series of wheat-H. chilense chromosome substitution lines corresponding to chromosomes 5Hch and 7Hch (including chromosome 

substitutions for 7HchS and 7HchL arms) developed at the John Innes Centre, Norwich (UK) and conserved at IAS-CSIC were used in this work. Common wheat (Chinese Spring), durum wheat 

(Kofa) and tritordeum (HT621) were used as controls. Besides, new genetic stocks developed by Mattera et al. (2015a) were also included. A field trial was conducted at Córdoba following a 

completely randomised block design with five replicates. Carotenoid extraction, HPLC analysis and pigment identification were performed as described in previous works (Mínguez-Mosquera and 

Hornero-Méndez 1993; Atienza et al. 2007; Mellado-Ortega and Hornero-Méndez 2012) with some modifications. The complete material & methods of this work are described in Mattera et al. 

(2015b). 

Besides, the relative contributions of lutein monoesters 

and lutein diesters relative to the lutein pool were 

calculated (Figure 2B). Notable, the simultaneous 

presence of 7Hch and 7D resulted in higher proportions of 

lutein esters which indicates an important role of both 

chromosomes in the formation of lutein esters. 

Lutein monoester comprised two different compounds, 

lutein monolinoleate and lutein monopalmitate. Three 

different diesters were also detected, lutein dilinoleate 

(Lut DLin), lutein linoleate-palmitate (lutein Lin-Pal) and 

lutein dipalmitate (Lut DPal) (Figure 3). A higher relative 

proportion of lutein monopalmitate was found when 

chromosome 7D was present. Similarly, a lower 

proportion of lutein dilinoleate was when this 

chromosome was absent. These results were similar to 

the results obtained in tritordeum were genome D is 

absent. On the contrary, when both 7Hch and 7D were 

present, the relative proportions of each lutein 

monoester, and lutein diester were similar to the findings 

in common wheat CS (Figure 3).   
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